Objective-To assess the prevalence of distal airway obstruction and its risk factors in agricultural areas. Methods-A cross sectional study of respiratory symptoms and lung function was performed among French farmers and their spouses (1122 subjects) who came for preventive medicine examinations. They answered a respiratory questionnaire and performed pulmonary function tests on a portable spirometer. Diagnoses of chronic bronchitis were made on the basis of reported chronic respiratory symptoms. Airway obstruction was determined from predicted values. Odds ratio (OR) and linear regression coefficients were calculated after stratification by smoking and history of cardiac and other respiratory diseases. Results-Of respiratory symptoms prevalence of chronic cough was 8-47%, and chronic bronchitis 7-66%. Prevalence of distal airway obstruction was 11-4%, and overall airflow obstruction 3*2%.
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Smokers were 20-2% men, and 5-7% women. Linear regressions showed high association between pack-years in smokers or exsmokers and forced expiratory volume in one second/forced vital capacity (FEVJIVC) and forced expiratory flow between 25% and 75% of vital capacity (FEF2575). In non-smokers without any history of cardiac or respiratory diseases, age and the size of farms had the highest correlations with these variables. OR for distal airway obstruction was 2*1 in subjects >50 years old v the younger ones and 3-02 in the smaller farms v the larger ones. Conclusion-After stratification by smoking and history of cardiac and respiratory diseases, distal airway obstruction is present in agricultural areas. The workers are exposed to a wide variety of toxic materials including dusts, gases, microbial products, toxins, and numerous chemical compounds (pesticides and fertilisers).' There is considerable variation in the reported prevalence of chronic bronchitis depending on the population studied and the nature of the agricultural activity.2-6 Io--" Although the prevalence of chronic bronchitis in the general population has been the subject of numerous studies, little has been reported on obstructive diseases in agricultural populations exposed to a wide range of respiratory hazards.' Although the prevalence of smoking is lower than in the general population,'4 rates of chronic bronchitis are higher for several groups of agricultural workers than for controls in non-rural areas.6 15 16 Injuries to peripheral airways may be induced by inhalation of small particles or endotoxins'7 well before the appearance of respiratory symptoms. ' Prevalence indicates the number of subjects in the population under study who had a symptom or lung function abnormality. In a cross sectional study, prevalence is expressed as a percentage of the whole population investigated. Analysis of variance (ANOVA Statworks software) was used to compare the means of the parametric values, and the X2 test was used to assess associations between discrete variables. Odds ratios (ORs) were used to indicate the degree of association between two dichotomous variables in stratified analysis. The ORs and confidence intervals (95%CIs) were calculated with the MantelHaenszel method. 24 The factors influencing FEF2S57S and FEV1/VC were analysed by linear regression (Statworks software). The variables included were those that significantly correlated with the airway disease (P < 0.05).
Results

CHARACTERISTICS OF THE POPULATION
From 1 November 1992 to 31 July 1993, 1473 subjects were sent written notifications (1270 for the free five yearly examination, and 203 employees for the obligatory annual medical examination). From the first group 952, and from the second 170, went to these preventive medical tests. The final sample comprised 1122 subjects (718 men and 404 women), 76-2% of the initial sample. They all agreed to participate and filled in the questionnaire. There were no differences in sex and age between initial and final samples. The mean (SD) age was 48-4 (12.9) years, and 619 people (55 2%) were over 50 years old. Average weight was 72 (13-1) kg. There were 203 smokers (18.1%), 152 (13-5%) exsmokers, and 774 (66%) non-smokers, and smoking habits were unknown in 27 (2 4%) cases. Body mass index (BMI) was 26-0 (4 5) in the men, and 26 1 (4 3) in the women.
The farms were <20 hectares (ha) in 196 (15%) cases, 21-49 ha in 357 (31-8%) cases, 50-69 ha in 186 (16-6%) cases, >70 ha in 294 (26-2%) cases, and unknown in 89 (7.9%) cases. The farming activities were classified as follows (multiple answers allowed): fruit farming 31/1122 (2 7%), horticulture 35 (3 1%), sheep and cattle breeding 969 (86 4%), and mixed farming 472 (42 1%). The distribution of risk activities was (multiple answers allowed): grain milling 397/1122 (35-4%), silage making 426 (38%), grain silo work 59 (5 2%), hay storage 934 (83 2%), fertilising 475 (42-3%), and exposure to pesticides 345 (31 7%). For 1043 people (93%) who answered the questionnaire, exposure was divided into the following categories: exposure <3 months a year (class 1, n = 73, (6-5%)), intermittent exposure <3 months a year (class 2, n = 30 (2-7%)), exposure <7 hours a week (class 3, n = 241 (21 5%)), exposure > 7 hours a week (class 4, n = 699 (62 3%)).
There were sex differences for certain classes of activity (table 1) . 
Discussion
This study shows that the prevalence of distal airway obstruction is higher than overall airflow obstruction in agricultural workers after stratification by smoking habits and history of cardiac or respiratory disease. Older people, who work on smaller farms, have the higher risk of distal airway obstruction.
FACTORS THAT MAY HAVE INFLUENCED OUR RESULTS
(1) Selection bias-Our sample comprised farmers, farm workers, and their spouses, who were all engaged in agricultural activities. Among the employees, the rates were higher as the examinations were obligatory. Of the people notified 23-8% did not come to preventive examinations. It was not possible to obtain any information about respiratory symptoms from these subjects. This is the usual rate of attendance for free medical examinations of farmers' insurance companies. The characteristics of our subjects (age, sex, smoking habits) are similar to other studies.427 (2) Reporting bias-Chronic bronchitis was Table 6 Explanatory analysis Pack-years emerged as the main variable to influence airway obstruction in the smokers.
As in all studies of chronic bronchitis, smoking is the main confounding factor. There was a comparable prevalence of chronic bronchitis in the exsmokers and current smokers as they had the same cumulative exposure (pack-years). We also wished to eliminate another confounding factor-namely, history of cardiac and non-obstructive respiratory diseases-that could alter both the perception of symptoms by the patients and the lung function tests. This factor has seldom been taken into account in other studies. In these selected subjects, distal airway obstruction was still present, with age and size of farm being the two main explanatory variables. The exposure definition we used was invalid as more than two thirds of the population fell into class 4. It was not possible to define another group after the first results as the questionnaire only provided information on weekly activities. This is another limitation of the study, but it was not the main objective. In some selected occupational activities such as grain milling, it is possible to assess exposure from variables such as dust concentration,3 10 but in agriculture several agents may be responsible for chronic injury to airways (cattle feeding, grain milling, hay storage, inhalation of pesticides, as well as climatic conditions). Although exposure can be quantified, it does not provide a picture of total exposure to risks. Some studies have attempted to assess exposure in terms of time spent in certain activities-for example, threshing or cattle feeding-although they failed to detect any correlation between chronic bronchitis and the duration of exposure.4 6 14 Despite the fact that observed values were related to the predictive values, age appeared in the analysis. It is possible that age represents an indirect measurement of the duration of exposure. Some studies have the same results: age may be a reflection of cumulative exposure. 101 We found a relative risk for distal obstruction of for the smaller farms (< 50 hectares) v the larger farms, which is in line with the findings of Saia et al. 4 This risk was still present, after stratification by age (OR = 2-66). It may be that the smaller farms employ less mechanized equipment, thereby increasing exposure to certain risks. Analysis of characteristics of agricultural activities obtained from a more detailed questionnaire could perhaps provide an answer to this question.
In summary, this study shows that the prevalence of distal airway obstruction is higher than the prevalence of chronic bronchitis in an agricultural population, after stratification by smoking habits and history of cardiac and other respiratory diseases. Age and size of farms, which are negatively correlated, emerge as the two main explanatory variables. These results indicate that farming populations may have an early propensity to distal airway obstruction. The next steps should be to define agricultural exposure by creating a more detailed questionnaire, and to provide more evidence for the hypothesis that size of farm is a risk factor for respiratory diseases.
